There is an emerging conflict between what individuals expect from intensive care services and the economic burden society and healthcare providers are willing to bear. Emergency access to intensive care resource is limited by a finite availability of capital and human resources.
As the population ages, there are increasing numbers of chronically ill patients with incipient organ failure. Referrals to the intensive care unit (ICU) are likely to continue to increase as a result of this demographic. Demand for these limited resources increasingly exceeds supply 1 .
Allocation of limited intensive care resources is an ethically challenging area. Decisions may potentially have 'life or death' implications for patients 2 and it has been difficult to quantify the benefits of intensive care services in randomised trials 3, 4 . A more recent paper has, however, showed ICU admission to be associated with a statistically significant reduction of 28-day mortality 5 . In contrast to other therapeutic interventions for which effectiveness may be measured and relative costs are easily calculated, intensive care costs, benefits and burdens are complex and difficult to define. This makes cost-benefit analysis of intensive care admission difficult, assessment of outcome based on prognosis fraught and establishing clear thresholds for intensive care intervention unlikely.
Concerns that denial of potentially beneficial treatments is occurring have led to an increase in studies of triage decisions and the outcomes thereof 1, [5] [6] [7] [8] [9] [10] [11] [12] [13] .
Guidelines for ICU triage have been published by the Society of Critical Care Medicine 14 , but these are employed in few units worldwide 5, 15 . Common practice varies widely. A committee overseeing triage decisions is rarely employed, public notification is unlikely to occur and many ICUs do not have specific admission policies 2, 10, 11 .
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SUMMARY
The objectives of this study were to identify factors associated with decisions concerning triage and admission to the intensive care unit and to describe the outcome of patients referred to intensive care unit for admission. The study was a single-centre, prospective, observational study. It was performed in the general intensive care unit of a tertiary regional hospital, over the period of February to June 2009. The patients were non-elective, acute medical in-patients.
For 100 patients referred, only 36 were admitted to the intensive care unit. The remaining 64 were declined admission: nine were declined admission because they were assessed as too sick to benefit, 41 were declined admission because they were assessed as too well to benefit and 14 were deemed to potentially benefit from intensive care unit admission but were not admitted ('triage'). Patients most likely to receive triage decisions were medical in-patients who had expressed wishes about end-of-life care, who were functionally limited with co-morbid conditions affecting their performance status. Patients referred by Resident Medical Officers were also more likely to receive a triage decision.
Age, gender, Aboriginal and Torres Strait Islander status, diagnostic category and reason for referral did not impact on admission or triage decisions. Bed status in intensive care unit at the time of referral affected neither admission nor triage decisions. Hospital mortality in patients deemed too well to benefit from intensive care unit was 7.3%, suggesting that all patients referred for consideration of admission to intensive care unit should be classified as 'high risk'. admission to ICU are not admitted. The literature suggests that 24 to 57% of all referrals to ICU were not admitted 1, 6, 7, 16 . This study was undertaken to explore this perception and to better define the reasons for this phenomenon if it does occur.
AIMS AND OBJECTIVES
The aims and objectives of this study were to describe characteristics of patients admitted to ICU and those declined admission to ICU, describe factors affecting admission decisions, describe the outcome of patients referred for consideration of ICU admission and to define whether triage decisions occur in this ICU.
Triage has been defined differently by different authors. For the purpose of this study, triage is defined as non-admission of patients who may potentially benefit from ICU admission but who are considered likely not to derive sufficient benefit to meet admission requirements 7 .
This corresponds with the Society of Critical Care Medicine triage prioritisation category 3: those patients who are critically ill but have a reduced likelihood of recovery because of underlying disease or nature of their acute illness (from Guidelines for ICU Admission, Discharge and Triage). These are necessarily patients who present a dilemma; ICU admission may improve survival in some, but prolong suffering with no long-term benefit in others. Thus it represents a group of patients who are appropriately referred to ICU, but about whom two intensivists may have differing opinions, and may be declined admission.
Patients who are considered 'too well', that is, not requiring interventions that mandate admission to the ICU, or 'too sick', meaning unlikely to benefit from ICU admission, are also declined admission.
METHODS
A study was made of one hundred consecutive referrals to ICU from non-elective, acute medical in-patients. Excluded were postoperative surgical patients, children, obstetric patients and interhospital transfers from regional ICUs. Exclusion criteria are addressed in the Discussion.
The study took place in a tertiary referral hospital of 480 beds serving all specialities except organ transplantation. The study period was February to June 2009. The ICU staffs between 9 and 13 beds at any one time and is a mixed medical-surgical and paediatric unit. It operates as a 'closed' unit. There is an average of 1128 admissions to the ICU per annum, with non-elective admissions being approximately 50%. The average Acute Physiology and Chronic Health Evaluation (APACHE) II score is 16.17 and III is 52.84. The ICU mortality is 6%.
A data collection questionnaire was designed by intensivists and tested over a three-week period at our ICU. The questionnaire was modified according to comments by the testers. Data collection was carried out by the ICU medical staff during the period of the study, including seven consultant intensivists, two senior registrars and seven junior registrars.
The following data were collected for each ICU consultation: date of decision made; number of beds available in ICU at the time of referral; referral source (consultant, registrar, resident medical officer); in-hospital location of patient; patient demographics (age, gender, Aboriginal and Torres Strait Islander status); and diagnosis at hospital admission, performance status, functional capacity in the community pre-admission, documentation of Advanced Care Planning, and comorbid conditions.
The reason for referral was documented by the ICU staff. The referral outcome was documented as admitted or declined; the reason for admission being declined was documented at the time of referral by the assessing physician. Declined admissions were categorised into either: potentially could benefit from ICU admission -'triage' group; or unlikely to benefit from ICU admission -'too sick to benefit from ICU admission' and 'too well to benefit from ICU admission'.
If a patient was referred on more than one occasion to ICU, each referral was documented and analysed separately. Mortality data were collected for all patients at 30 days after referral to ICU using linked data systems (HBICS and AUSLAB). The study was approved by the Hospital Ethics Committee as a quality assurance study and the requirement for informed consent was waived.
STATISTICAL METHODS
Non-parametric data were analysed using the Fisher's exact test and the chi-square test. Logistic regression and a non-parametric test for trend based on the Mann-Whitney U-test were also used for non-parametric data, to compare characteristics of patients who were admitted versus declined admission. Power calculations were not used as the amount of the effects being investigated was unknown.
RESULTS
Of the 100 referrals made, 57 were male and 43 were female. Thirteen patients in total were identified as being of Aboriginal or Torres Strait Islander origin. The mean age of patients referred was 54 years, (range 20 to 85 years).
Seven patients had documentation of Advanced Care Planning in their chart at the time of referral. Five patients had more than one request for admission. Of these, three were first declined admission, then subsequently admitted and two were never admitted. Among the three patients who were admitted on a subsequent referral occasion, two were initially considered to be too well and one was initially declined admission on the basis of triage.
Of 100 patients for whom ICU admission was requested, 36 were admitted and 64 were declined admission. Reasons for admission to be declined were: triage n=14 (21% of all declined admissions), too sick to benefit n=9 (14% of all declined admissions) and too well to benefit n=41 (65% of all declined admissions).
Results are reported in two sections: factors affecting admission decisions and factors affecting triage decisions.
Both patient and organisational factors were examined to discern factors affecting decisions made to admit or decline admission. Table 1 demonstrates there were no clear differences in age, gender or Aboriginal and Torres Strait Islander status between those admitted and those declined admission. In addition, diagnostic category and reason for referral did not significantly impact on decisions to admit or decline admission. Within the numbers generated in this study, there was no statistically significant difference in functional status between those admitted and declined admission, but of note, numbers were inadequate to detect differences. However, no patients living in high care residential settings referred for consideration of admission were admitted. The number of comorbidities appeared to affect the decision to decline admission as did the performance status of the patient ( Table 2) .
The only organisational factor associated with admission decision was the grade of the referring physician, all patients being referred by resident medical officers being declined, whereas only 36% of referrals made by consultants were declined admission.
Numbers of patients who were believed to potentially benefit from ICU admission but not admitted ('triaged') were very small, and thus inadequate to detect significant differences. However, trends observed including age, gender and Aboriginal and Torres Strait Islander status did not affect the decision to 'triage' the patient.
Evidence that the patient and his or her treating physician had considered and documented advanced health care planning was associated with triage. Performance status and functional capacity were also associated with decisions to triage appropriately referred patients (Table 3) . The grade of physician making the referral was associated with triage, as was the location of the patient in the Department of Emergency Medicine at the time of referral (Table 4) .
Mortality
Mortality was lower in the group declined admission on the basis of triage than it was in the group of patients admitted to ICU (7.3% vs 13.9%). However, in triaged patients, numbers were too small to draw meaningful inferences regarding outcome.
In patients declined admission to ICU because they were considered to be too sick, there was a mortality rate of 70%. For patients declined admission to ICU because they were considered too well, there was a mortality rate of 7.3%. This is concordant with previous work [5] [6] [7] 13 .
DISCUSSION
The rate of refusal for admission to our ICU was 64%. While current literature suggests that a significant number of patients are refused admission to ICU, this number is higher than in previously reported data. Intensive care unit refusal rates reported cover a wide range including 24% 1 , 38% 7 , 43% 6 and as high as 57% 17 . The 64% refusal rate in this study is likely to be affected by the fact that exclusion criteria were chosen. This was generally not the case in the other studies. The exclusion criteria in this study were chosen by consensus of opinion of the intensivists and based on personal observation and also on data from other studies 1, 6, 9 . They represent patient groups who were thought to be very unlikely to fall into the 'triage' category: namely, postoperative surgical patients, children, obstetric patients and inter-hospital transfers from regional ICUs. Another possibility is that 'pre-ICU' triage 2 does not occur at our institution as often as at others.
In contrast to this study, previous studies of admission and triage decisions in intensive care have found a correlation between bed availability and refusal of admission or triage 1, 6, 15 . Admission refusal due to lack of beds was common in many studies and the rates ranged between 9% and 46.4% 1,6,7,9 . In this study, the numbers of admissions and triage decisions were independent of bed status. This finding correlates with two previous studies 8, 13 .
The difference between these studies and the study at our institution was the ability to transfer patients to another similar ICU. Our institution is geographically isolated and this does not present a viable option. It may be that because of this limitation that bed numbers do not correlate to clinical decisions at this institution, 'over census' beds are likely to be opened by nursing and management staff should the need arise. Age has been discredited as a sole means to limit critical care resources. Most intensivists do not support the use of an age limit for ICU exclusion 18 . Despite this, several studies of ICU triage have found older age to be associated with triage decisions or refusal of ICU admission 2, 6, 7, 9 . In this study, patient age was unrelated to admission or triage decisions. Findings were similar in two previous studies of triage decisions 1, 13 .
It should be noted that very few patients over the age of 80 were referred, which is likely to represent pre-selection by referring teams. This finding may also be due to differences in the population groups studied. Furthermore, if other variables shown to affect admission and triage decisions in this study are taken into account, it is clear that 'frailty' rather than 'chronological age' alone affects these decisions. Likewise, for young patients with multiple comorbidities and severely impaired functional status, their age alone is likely to have little impact on admission decision.
Performance status was significantly correlated with admission and triage decisions, which is in line with previous findings 5, 16 .
Previous studies found varied results for the effect of patients' functional capacity on admission and triage decisions 1, 6, 7, 13, 16 . In our study, the fact that functional status did not appear to affect admission decisions but did seem to affect decision to triage a patient may be due to the use of functional status as a discriminator in what affects 'value judgements' or triage decisions. Performance status may be seen to give an estimate of a patient's physiological reserve and ability to recover from critical illness in a reasonable time frame, whereas functional status (self-sufficiency) might be used as a surrogate for quality of life.
That admission and triage decisions were influenced by the seniority of the referring physician has not been reported in other studies. It appears likely that the reason for this finding is the referring physicians' experience of assessing severity of illness directly impacts the type of referral made. Alternatively, there may be bias on the part of the assessing team: however, to try to eliminate this possibility, each data collection sheet was reviewed with hospital charts to confirm the assessors' reason for refusing admission. The seniority of staff making the admission/refusal decisions has been examined in several studies 5, 13 with varying results. At this unit it is standard practice for all referrals to be discussed with the consultant intensivist on call prior to decision making.
Evidence that advanced care planning (ACP) discussions had occurred between the patients and treating team prior to ICU referral was documented at data collection. ACP in this study included documentation of discussion about resuscitation status, presence of a Decisions Regarding Life Sustaining Treatment form in the chart and one patient who had an Advance Health Directive and medical Power of Attorney.
Evidence of ACP affected triage decision in this study. This may reflect the fact that patients, who had already considered what kinds of interventions they wished to receive, declined ICU admission. The fact that the patient and treating team had considered ACP is likely to be an indicator of the patients' chronic health status and frailty, also shown to affect triage decisions. The fact that triage decision did not seem to adversely affect mortality for these patients suggests that appropriate care was able to be provided in the wards, i.e. risks of ICU likely to outweigh potential benefits.
Despite the fact that 40% of patients referred to ICU in this study had ≥3 comorbid conditions, only 7% of patients had discussed ACPs with medical staff prior to ICU referral. A previous study examined these issues in detail and found that decisions to forgo life-sustaining treatment made at the time of ICU refusal were more likely to be made in circumstances that 'raised ethical concerns' 16 .
Mortality outcomes
Patients who were deemed too well to benefit from ICU admission did have a mortality rate of 7.3% which is in keeping with other, similar studies (Garrouste et al 10% mortality in "too well to benefit" category, Joynt et al 8% 6, 7 ) . This may represent a group of patients who have chronic illnesses with limited life expectancy or risk of sudden death, which, despite these problems, at the time of referral to ICU were not unwell enough to benefit from ICU intervention, or that perceived need for ICU admission by ward teams is an index of high-risk status for other reasons.
Patients who were thought to be too sick to benefit from ICU admission had a mortality rate of 70%. All studies showed that some patients who were thought to be too sick to benefit survived 1,6,7 . Joynt et al found that 10% of patients refused admission on the basis of futility survived, whereas Garrouste et al documented a 40% survival rate for these patients. The reason for survival in patients who were thought to be too sick to benefit from ICU admission may be that they were refused on the basis of qualitative futility; they may have had some oBservAtIonAl study oF AdMIssIon And trIAGe deCIsIons Anaesthesia and Intensive Care, Vol. 39, No. 4, July 2011 chance of surviving even if ICU care was considered futile 7 . Another explanation is that factors associated with patients being 'too sick to benefit' included a preponderance of variables unrelated to acute disease; these being extremely advanced age, severe underlying disease likely to cause death within one year and prehospital dependency 6 . A more recent study 5 also observed a lower than expected 28-and 90-day mortality in patients refused admission to ICU, and postulated that the decision to refuse ICU admission does not necessarily mean death is inevitable, and also that triaging physicians are taking into account patient-centred outcome measures. It may be that there is a small cohort of patients who have improved outcomes with standard ward care, as opposed to ICU intervention. This group may emerge as the 'triage' patients or the 'too ill and too old' group in the ELDICUS project 5 , but is as yet not clearly defined.
The mortality of patients appropriately referred but declined admission to ICU ('triage') was not significantly different from those patients admitted to ICU. This correlates with findings published by Metcalfe et al 9 . Other studies reported in the literature consistently document higher mortality in triaged patients 1, 7 .
Previous studies have shown that all patients referred to ICU, whether admitted or not, have high six-month mortality 4, 9, 16 . This study confirms the finding that mortality is high in all patients referred to ICU, 14% in patients admitted to ICU and 17% in patients referred to ICU but declined admission.
LIMITATIONS OF THE STUDY
This study was designed as a small observational pilot study. Power calculations were not made prior to the study to determine numbers required to detect statistically significant differences between groups.
This study occurred in a single intensive care unit and therefore the findings may not be generalisable to others. There are currently no data collected in this institution regarding referrals made to ICU which are declined admission, thus it is unknown whether data was collected for consecutively referred patients or not. The number of non-elective admissions documented in the standard way during the study period exceeded the number of data forms collected, so it is likely that referred patients who were admitted, as well as referred patients who were refused admission, were missed. It is assumed that these omissions occurred in a random fashion.
Data collection occurred over a period less than 12 months so may be subject to seasonal variations in case mix and bed occupancy.
Bed status was not clearly defined for this institution; number of beds is seldom limited physically but rather by budget constraints and nursing staff availability. Thus in times of bed stress, extra, 'over-census' beds are opened by nursing/ management staff. The bed numbers reported are those which are pre-allocated by hospital policy. This approach may have impacted significantly on the lack of impact of bed availability as an administrative constraint on admission in this cohort.
Data not collected which could have added to the study include the seniority of the assessing physician, the time of day the referral was made and assessment of the patient or family wishes for ICU admission or alternative care. The study did not include any 'objective assessment' of predicted mortality or severity of illness, such as mortality probability models II score, which could have been used to correlate with collected mortality data.
CONCLUSIONS
The purpose of ICU has been described as "to preserve meaningful human life, sustaining patients in a caring manner when they are threatened by an acute critical illness" 19 . There is an ethical obligation for physicians to refrain from burdensome procedures in patients who are too well or too sick to benefit from ICU care.
This study has found (in concordance with similar studies in world literature) that refusal of admission to ICU is a common occurrence. Intensivists do occasionally make triage decisions but less often than expected. These judgements appear to be related, in this study, to information gleaned when reviewing patients' about their frailty, pre-hospital functional capacity, comorbid conditions and preferences regarding life-sustaining measures rather than based on bed availability in the ICU.
It may be concluded that intensivists' specific knowledge about critically ill patients, life-sustaining therapies and decisions to forgo these therapies is being used as a surrogate means of rationing ICU resources. It may be more appropriate to address this issue by the following: 1. Attempting to realign public expectation of medical care and the outcomes of critical illness, especially in the elderly, with what is really possible; 2. Increasing incidence of ACP and patient engagement prior to crisis events, particularly in those with chronic diseases, to determine the
